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mmm 

mmum (a) mm^m^m^^mmm^mmmz^n 
mmum (a) (b) taia^#:»«©±{ciii©^ji^s^ 

**i/*rfrl&&Z-&&xn (d) 

£ t x * i: l T ItffHIl 2 <Z)*fc|iJi £ x y ? y V L T * - ^ m&mM P3B 
SMtSIf (e) 4:, 

**±K:«2©#<*» i Rrf«3©fa*MS:aiMb&«, tufas 1 $ 

S^tCSfM^S^-^ggPSPSr^-tSXS (f) 

tufas i © i: n 2 <d mikrn t <d mm * - * m p m k m m l x v * s & 

x y ^ > ^ ic <k *; , «tffan 2 <Dmmm<DMm¥mfom<D was^- *_t#{c?§# 
i-^ai5^oDe)^>frffa^-xrfSPgp{c^ffibTVN^gi5^$:i^*i/T, tsfia^-^w 
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m (i) 

HJStSIg (j) 

Ig(d) fit SiHGex (OgxSl) , Sil-x-yGexCy (0 
^x + y^l) fotfS il-y Cy (O^y^l) © ? %'P& < £ =fe VA"fftfr 1 o 

t&fBXg (c) T*Ji, mtmrt&mz. tfVi/Vny, 7^77XJ/'Jn> 
& t ^ U 3 > & 3B ft 5 ft 1 o ©TO & •£ t? J: 3 JCJg&'t 5 £ £ & 

[0 0 0 1] 
[0 0 0 2] 

h^>^*#iCS i/S i G e<Z>/\^n&##g&^a^fe/\-r-n/WjK-^ h 
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^yy** (hbt) <D$mtf&ny?-emisbq 3 nz^2> 0 

[0 0 0 3] 

-OHBTtt, Sill, S i Gemt^O${m<Di/Vnyzfa*X£Mm& 
£fc HBTtMOS Y'yyVT^Z (MOSFET) £ %&M<D S i »4Ki:(C7£ 
T*£, dtf)B i CMOS^/W^tta^HftJCSpJfflBflBftS/^r-ALS I tit 
[0 0 0 4] 

•^©TtfeiC, Si/Sil-x G ex MH B T {Co VNT©i^g## < ff&fcJlT 
[0 0 0 5] 

Si/Sil-x Gex SHB Ttf)— M£ IT, 2 000-3320 

[0 0 0 6] 

0 5 ~m 8 », ffcsfe© Si/Si 1_x Ge x §?H B T©«S3t&^'t»f®0*eS> 
[0 0 0 7] 

®5~gi8&c^ir-j:e>jc, (ooi) iiiffitns 11^5 0 o<D±mt 

1 a mCD !✓ hn^U- 0 1 fcfcoTV**, S ilf 

1 0 0 <Dmmtt3&<DmmiZj3V&Nm*ttyBWkm\** 1X10 17 atoms • c m~ 3 

tD- h l/>*5 0 3 t, T> K-^aKU 2/y 3>Jg5 0 5 £*l&3t y Ht? 
S/U n>$Htg|5 0 6lcj;y^StiSf r >r-^'h U>^5 0 4 fcjWKW&tiT 
V*5„ #M/>f 5 0 3, 5 0 4<Dgg${i, -ftl-?n0. 3 5/tm, 2/tmgI 

[0 0 0 8] 

S ig«5 0 0f*J{C£tf£ h l/>^ 5 0 3 {C J: o T ^ £ tl <5 fll J|!c {C 3 l/V #M 
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5 0 2#f8tt£*iT£»K i/vu - h l/>^ 5 0 3 lei U=rl^#Jf5 o 2 
gt3*i£fll^icti, b hn^u- F>?x;i/5 o l fctf-LTn l/^ #jf 5 0 2 

[0 0 0 9] 

S iH5 0 0<O±Klt. 3 l/# ^^PgP 5 1 0 *m?Z>m£ffi3 0 n 
m<Z)mi<Z>*i^fl:ig|5 0 8#®tfe>*lTV*T, Hl®iM[:l5 0 8tf)±(C 
sKU 2/U a>Jf 5 0 9#&we>*iTV*.5o S iSl5 0 0 <Z)±®tf) o % n 1/ ? # 
^PiP5 1 OlC»ffi-r«8lS^©J:lCli, PS^««««K-yS*lfc*S#&6 0 n 
m©S il-x Gex mtmZffil OnmCS ij&fcj&fcS/ffStlT&S S i/Si 
1-x Gex |f 5 1 1 #i£ttk*lTV^. fit, Si/Sil-xGexf5 1 1 
S iit5 0 OCDnUZ $mu35 1 0 Jc»ffl LT V*£SB£ftj&* e>jtfy y =1 
>J15 0 9<D±lZ£T*m&T^& 0 
[0010] 

S il-x Gex 15 1 1 ©•^^^©TgPtfftgP^-;* 5 1 9 fcUTfctBU 
Si/Sil-xGex|51 1 ©*:*S©±»#x$ y LTfRffiL 

[0 0 1 1 ] 

Si/Si 1-x Gexf51 1<D$%S il-x Gexjg 3}fn> (B 

) &£<Z)P§5pFM#f&C j:oT2 X 1 O 18 atoms • c m~ 3 mmz K- tf> ftT 
£U, S i JfttN + jKU i/V nyM5 2 9**&©y > (P) f©NM^|ifi!|©iS; 
tfcfC^oT, ^©^$#fnJfCft;froT 1 X 1 O 20 atoms • c m" 3 ^ 1 X 1 0 
17 atoms • c m~ 3 mg£^CD#*ij£t>oT K- tT>^StlT V^S„ 
[0 0 12] 

--T% =H/*#|»n8|J5 1 0<Dffi& V *>i/VU- h uy^5 0 3<DmtfiftW 
fC&£ J^lCffltt^tiT^S. ZltUCj; »J, i/tn- 5 0 3 tfftWlCBJ 

«3;ft,3CDT% HBT©»®K&fi«t5ri:3!j5tt5. — ?Stt1fi« • #$t 

»»^*iT©»»««»^!3ti«*<, rti&IiIJi^sfefetc, n l/^#Hi§n3|55 1 
0 lt@ai^{CPl©^Htll:>ft>tAlt^-5 PI®i^'J-^i 
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it* 5 1 3&fgtt««.^Htg#»Rai©^5£lcK»TV^ Q IffiPS^'J - 
1 3{Cj3W§lIigM©^|t«Itt, 3X10 17 atoms - cm 

[0013] 

S i/S il-x Gex 15 1 1 0)±lCtt, J?£if#3 0 n m<DJLy*Z> h 
»20iMMMfcjR5 1 2#®tt&*lTV^T, *^ OttttfltfclK 5 1 2lCtt, 
*g^MI»PfflS5 1 4&tJf^-^HlPaJ5 1 8^«atlTV^S. ^-^ggpgp 

5 1 8mma>m2<z)miLWt{tm5 1 2©^iw©(6Att, mi ojc^ans^sy 

[0 0 14] 

^-*g^J8l»P«$5 1 4 &%AT#2®«ttHftftlS5 1 2©±fc3£O t *J5tS 
#&1 5 0 nmtf)P + jtfy 2/ y 3>I5 1 5 £$3 ftifettttffcll 5 1 7 
*l"CV*5. frffBS i /S i 1-x Gex jf 5 1 1 <D o *>^-X|§Pg|J 5 1 8 <Z)T#fiI 
i§!c£l&<3P#i: P + jffy i/ijn>!5 1 5 h(C ioTM^-X 5 1 6ifim$.Z 

[0 0 15] 

P + JKU S/U3>M5 1 5 2fc^»3®iiSt|ft-fbffl|5 17©^, ^2 0*S«^ 
flSlK5 1 2©/<-^gBPiJ5 1 8©±*fCffitti-*iS^ttMP3tlTV^T, P + 
JKU J/'J3>I5 1 5©{i®lC{j:jp:$^j3 0 nm0|4 0«iMl5 2 0 
J*3*lT£y, £(bfC, #4©*«t»-ffcR5 2 0©±JCffSj»l 0 0 nm©aKU 
S/U 3 if >f Ktf*-;i/5 2 1 #Ktt*>*lTV*&. -eit, /^-^ggp 

SP5 1 8&tt&T$3®i£mfc|K5 1 7<D±lzmX$Z>N + jKyS/Uu>»5 2 

bTl^fg-tS. «rte«4©ift*»^R5 2 0»CJ:oT, P + 3K'J^'J3>I5 1 
5£N + aKU i/'J3>!5 2 9 fc#*ftttJC!tt*S;ft* fcfclC, P + jKUS/U 
=t>jf5 1 5fr£>N + jKU 2/U 3>15 2 9 ^©^*t<ft©ifi«^|Jajha tlT 
o H 3 ©Jft^ftH 5 1 7fC<fcoT, P + aKy S/y 5 1 5©±®i: 

N + jK'J 2/y 3>jf 5 2 9 *ITV^„ $ & N + jtf y >> y n >jf 5 

2 9£P + iK'Ji/'j3>l5 1 5©^«®ti*>f Ktf*-/l/5 2 3CJ:»jat)*l 



5 



mtiE#2 003-3020289 



^2001-283272 

[0 0 16] 

£^{C, al/^^5ltffill5 0 7, P + jKU J/U =2>Jf5 1 5&t>*N + jKU 
S/U n>JS5 2 9 COSMIC tt, -etl-TtlT i i/V1M KJS5 2 4 #0J&3*lTV> 

-So 

[0 0 1 7] 

IS*^#ttJiiailft»Jllt5 2 5JCJ:oT«fc*lTfey, I^iil5 2 5 
£MiiLTN + 3l/?#3[£mLJi5 o 7, ^SIS^-^O— asi?*S P + itf'J ^ 
'J3>15 1 5&t>*x* y #3\gmLmMT*&Z>N + jKU >>U n>Jf5 2 9±CD 

t i s/u*>f km 524 izmm?zw$i3Ltf j tn?tij&m2nx^z> a fit, 

r©#i^7LS:a«)5W^^ 5 2 6 ^ 5 2 6 (C&gfcS tlT, Aft 

$gil5 2 5©±lCffitf*^MBBil»5 2 7 iltf^tt^tlT^So 
[0 0 18] 

[0 0 19] 

£1\ S5 (a) JC^-TX3ST% (0 0 1) ffl&i®htSS ili5 0 0 CD 

<fctU ^Sij&l fim(DNM(Dl/ hUlfU- K#x/b5 0 1 Sf^fS. fc£U 
xt?*:**/-v;i/j&g&ff;&;b1* ics i«®5 0 0 (D-BIZ4 *>&AZftte o z\ 
£lcj; »J U hD^I/- Ktf x;i/5 0 1 S:^ > rscii: : b«riB , rfeSo 3CD££. 
HBTMlCfe^SS ilf5 0 0 CD^Stf jfiCDfigigctt, H B T CD 3 1/ ? # Jf £ 
fcSfc&KlNM<B*ilW&JB£& 1 X 1 0 17 atoms • cm%iCil|LtS<. 
[0 0 2 0] 

T> K-^jKU i/U3>!5 0 5&t>*3*i£Jfcy ffltr>y n>i^5 o 6 
K&Vm&Ztl&'rJ 0 4 t.Zj&f&'t&o #hU>f 5 0 3, 5 

0 4 COSES tt, -en-etlO. 3 5/im, 2 mig^ £ L T £ < 0 Sii«500 
f*Hcfctt£ N b>f 5 0 3 |^±^c J:oT^*ti5fIiSc^n 5 o 
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2£&£ 0 S il^5 0 Ofaftn 1>9$M5 0 2 £&*/vU- h l/>5^5 

^5i^mi/M5 o 7 &mm-t& 0 

[0 0 2 1] 

#ClC, IH5 (b) IC^fXgT, ^h^xh^r^^>5> (TEOS) £^fg£ 
fflV^feft^A*«*«s (CVD) &«3ia«6 SOTCTfr&oT, ^lAiCI 
S#tt3 0nm®«fl(0^l5 0 8 ft»J*Lfc«, *S#i»5 OnmCaK 

»;«i®Jimfti|5 o 8ft»*u 3i/^wn»5 l ofc*jft? So 

[0 0 2 2] 

«CJC, ©5 (c) £**XgT?, tofeUHV-CVD (Ultrahigh Vacuum 
Chemical Vapor Deposition) S i 5 0 0 © =2 1/ * # ggpgp 5 

1 0IC»ffiLrv>**lf*v64fy J/iJ 3 >M5 0 QJCSoT, iff£^6 0 nm© 
S il-x Gex Jifextf^S/^/i/jft^S-e*. ^ bT> Sii- xGex |^ 

/&L7c#, S i 1-x Gex Jf©±JCj£3jfc& 1 0 nmtf)S i Jg&xtT # *ri/VJlJ& 
&21±Z> 0 3©S il-x Gex jfilS ijftCiU, S i/S il-x Gex |5 1 
l*«^atlS 0 ZZX\ S il-x Gex Jftt, tfuy (B) ^tAsntpa 
Id&oTfcy, #n 2 X 1 0 18 atoms . cm^SS, 3tf>££, S 

iMiC«^M%&^AL^V%T*fe< 0 
[0 0 2 3] 

S i 1-x Gex JB®±|c|3V*T, 3l/**g|naJ5 1 0JCtt*||ft©S i Mi$ 
[0 0 2 4] 

#CfC, g[6 (d) JCasfXgT?, ^xy\±(c, xy^x h yrCfcjfc5|H/p3 0 
nm(5l2fflJ|l|«5 1 2ft»«Lfe«, *2®**ltff;0t5 1 2 <Z>±fCf& 
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M(D^fM^)CO^ :3">£kA?:frVK iiM©lS^3 X 1 0 17 atoms • cm" 3 ! 

m<Dm*&v->7M±m5 1 3 £7£m-r& 0 

[0 0 2 5] 

#ClC, 6 (e) JC^1"XgT% CVDiatJ, ^ X/N_hlC 1 X 1 0 20 atoms • 

c m- 3 u±(D-&mm\z. F-^zntz.mzmi 5 0 nm©p + iav s/y n^jfs 1 

5£if^U $^T> 1 0 0 n m©^ 3 ©J£;K$Ht)g 5 1 7 *mm? Z> 0 

[0 0 2 6] 

Fr7>f x-/^>^fc£ »J, fg 3 CDi«gHtJg 5 1 7tP + jKUS/U3> 
«5 1 5t$:;^-->^lT> ^3©««lft:l5 1 7£P + #y */ U 3 >» 
5 1 5 H<Dtp£:mzm2<DMmWUtm5 1 2JC3»1-5^-XWPSP5 1 8^ 
t5. 3<Z)K-^ggpgP5 1 8 ttfl 2 ©ig^ftjgl 5 1 2 ©tf>fftSP«fc U < 
, K-*ffl\3®5 1 8*W-^^M^P§P5 1 4 Jd&SdfcttJ&V^ dCDX! 
IC J; ij , P + jK U */ U n >Jf 515hSi/Sil-x Gex 15 1 1 (D tf»Jfc9S 5: 
Bfc<83#fclc«fcoT«/83;ftS*aP'<--;*5 1 6««^StiS 0 
[0 0 2 7] 

0 6 (f) \Z7K-tXMre> CVDlCJ:y, tfx/Ntf)£®±lc^£ftj3 0 nmtf) 
SM ®*ftMMfcIJt 5 2 OfcffS#&l 5 0 nm©jKU S/U 3>l££&*i3H-<5o -£ 
It, M^ffi K^xy^>^lcj: y, jK'J S/U 3>i&xyf;1>y^ L/T> P 
+ 3KU S/'J3>I5 1 5&tf«3©*£«gHfc|R5 1 7 ©flU®_ttCj&4 OJgftflKtf; 
15 2 0 Sr^TfTKy i"j3^^j;St>f Ktf *-;i/5 2 1 %^*TS. 
, 7y^{CJ:5'?xy hxyf >^Sf!v\ ^ 2 ©ilStSftfbBI 5 1 23ttJf»4 
©*iatBM:IJl5 2 Otf^^ffibTv^gp^fcl&^-rSc ZLCD££, /^-XWP 
g|S5 1 8fC£V^tt> Si/Sil-x Gexf51 ltf)±g|5<£>S i«*«BffltS 

#H4<Z>itaM;Bl5 2 OA<«*|R|tC%Xy^>ys*l, ^-^iPi5 1 8© 

PifgWl 

[0 0 2 8] 
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07 (g) iC^-TX^T', #XA±lc, m2tf%}2 5 0 nm(Z)N+ jKU 
5 2 9fttf£3<Z))|mftlJt5 1 7 &A#-x>^fSz:£JCj: y, x* *j *§[ 
[0 0 2 9] 

&lc, 07 (h) Ca^xST, K7>fi>yf>^(cj: y, P + /KU^Un> 
• 515, H 2 <Z)l£fltM;|K 512, Si/Sil-xGexl511 ^t>*4< U 
U 3>I5 0 9 5:A'3!-->^bT, «|5^-* 5 1 B<DffiR*&%'t Z> 0 
[0 0 3 0] 

07 cd izB^nmr. yzL/\±izmztfmi 2 0 nmommmiM 

Z&f&Lfr^ ^yT-yffZfi&^Zs N + # y >>y a>Ji 5 2 9 £ P + 

aKy s/y u>«5 i 5(Z)i!i®ic-9->r k* *-;i/5 2 3 

[0 0 3 1 ] 

fciS5 0 8©RfflLTV^*P#&fifc£LT, N + jJ< y $/ y a >Jf 5 2 9 , P + jtf 
y S/y 3>Jg5 1 5&tfN + 3b^7^§[^ffiLJi5 0 7<D^|®£: £g 
[0 0 3 2] 

±.Kmt*ftm± 0 nm(Z>T ilSriibm 6 7 5'C, 30sec©RTA ( 

iHfl7--;i/) £??&e> ££ic j; y, n + sj<y j/y =r>Ji 5 2 9 , p + 

y 3>I5 1 5&t>'N + nt/^Sf^ffll/JiSO TCDItfflUTV^^ffiiiJCT i 
t"Jf>fK«5 2 4 ^t5. T i &SHmK:Bfc 

T i */yiM KM 5 2 4©»ft«3tS:Sgfl:a-B:Sfe«)©T--^/S:fr 

[0 0 3 3] 

&ic, ^x/A©^ffi±jcjgr«^M5 2 5 mmmmms 2 5 

LTN + 3K'J S/'J 3>M5 2 9, P + y */ y n >}§ 5 1 5&£>'N + =rb?#§[ 
^ffib® 5 0 7 £tf)_ttf)#T i 2/>;iM Kf 5 2 4 IZMM? *£1A?L 

a fit, &&&fti$»cwifc3:&&j^T?w:79^5 2 e sjgj&ufcife, #xa 
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£<, 

[0 0 3 4] 

531/^, P + MSil-xGexJf51 1 kfcS^-X&tf N + SSi^& 
7^$:iifcHBT*M$tl5„ fcfc, HBT0S i/S iH Ge 
x 15 1 1<D$?>S iJflCte, N + tfVi/VnyM 5 2 9 fr&WJI£©N3!*JI* 

& (y tf&lfcLT, n + ms ijiic&oTv^ 0 

[0 0 3 5] 

Mtfc»S i/S i 1-x Gex iHBTtli, f£ SIX® 0)0 6 ( d ) tC 
*-*8teJBWnaWB«K:;t3V*T, i2©««tftl5 1 2 fctfx*/ hx>y 

2 ©iiSlK'fbJK 5 1 2©^{i©ifilA(Z)Tf-^ttli/hi-^ 0 L/^'XhR 
e 2££2®*£RttfclK5 1 2i:©#f J:Ui'yf>WIIAtt§fe^ £ 

±j*©»*l^©xy^>df&*3i-tS 0 fit, DS2<0«m^JR5 1 2©mj? 
[0 0 3 6] 

Si/Sil-x GexlHBTC^^T, 35*^ WiMiktfM&Z *100&§ 0 
tMBHfctfifctfi:, ±&Ufc&2 0>ig;»|&ffc]&5 1 2(Da#ft'\tf)x-/5 1 >^£/h 

[0 0 3 7] 

bfrb&#^ fafBt«&fl5T'te, *£3tB*fbOE5 1 2 0i^A©x*;f>^ 
[0 0 3 8] 
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[0 0 3 9] 
[0 0 4 0] 
[0 0 4 1 ] 

3©f&M£fl?&ir££&C#2§0£te, tfD U zr tc\%r =ZJ17 r * V U 
3 > £ -7 X ? §P # fC L T *gft $M b 1& & x y ^ y >? ? Z> J: 5 J C «gj& L ft % <D T* & £ 

o 

[0 0 4 2] 

r tic <fc y , *£mfcj£icmH£& < mMtnA * - > £ 0f£ir £ r £ #T* £ 3 
**#i6«©K5it*S««»e>tis. 

[0 0 4 3] 

m (b) ffriax^ (a) (b) ®^T% IMB¥#tt*«©±fc» 1 ©i» 

& 3»7cttiK zzmmLt^ mmm 1 oifi** k =r u * * i» nas * a^rr s 
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mfoM is SIS (d) £:&^A,T'Vn£. 
[0 0 4 4] 

b 2/ y n > ^ & ai«ti s -rti*> i -d ounz^ti «t e> vli&i&* s r £ # 

[0 0 4 5] 

BrffHX^ (d) Sil-xGex (OSx^l) , S i 1-x-y G e 

x Cy (OSx + y^ 1) i 1-y Cy ( 0 ^ y ^ 1 ) <D5 *> V^-ftlfr 1 ^ 

[0 0 4 6] 

tuSHX^ (d) ©tfe, !6«±JC»2©j|ift*Mi:«l<Z)#frJKS:^Lfc«&, v 
[0 0 4 7] 

galaxy (e) ©*, S«±tcm2©##S5:tJfm3©Ml»SS:fll«Lfe^ 

«ria» i ^2©^#:ji> MmsommMK, mmm2(Dmmm(D^ 
B*-*±ijKm&*&mfttzm&*&'<-xwinB&mf&~?&j:m (f) 

^SI4ffli»*IS:^t5Ig (g) x^^>yjCJ:U, t&IBH 2 OffilM 

LTV>&as#&Hfc£UT, BfffB^-^MPg|5©iSg|S(CifffB^#^jSC0-gP?:Sm 
$t5Ii (h) KrfBX^ (h) ©ffeT?, iuiB^-^BBPaP&S&Sf&a© 
»ftIfe^«t*Xl (i) faiBXg (i) GD^T*, x^^>^tci:U, ffj 
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[0 0 4 8] 

&>±<D£?iZj:n (e) {cfcv^T, Hi ©##m£H2<ai&fiM£cs^;dte 
, Hi O^Jli:ll2(D^Mi:cD#®^e > x^^>^^^SA-rsr 

[0 0 4 9] 
[#§H^©H^©^] 

j^t, *m%<DmM<Dj&Miz~D^Tm 1 -04 fc^vMrm^irso 

[0 0 5 0] 

(mmomm 1 ) 

01-04 *mW<DmM<DmnT*2b& SiGe -HBT©^it^^$:^-r 

$t®0t*&£ o 

[0 0 5 1] 

£1% 01 (a) tc^f iit% (001) ffi&iffiht^ S i3S*l 00© 

±mz, Nm^m®}* k-^l&#?> s i^«§a»&xt:^^rS/-v;i/^«3-&s 

^¥ # ^ v frftg.zftftfo-f Jcs 0 o©-gpic>f *>&A£??&e> r 

i: <fc u WuVv— K^i^i 0 1 £?£;&-r<5z:i:&nrtgT'&&= r©^^, 
HBT«fe(t§ S i£«l 0 0 ®^®#j5cofI^li, HBT&nu? *M£ 
&Z>fc8)lZNm<Dyfmy!)mmZ l X l 0 17 atoms • cm" 3 iIi;iSUfe< 0 
[0 0 5 2] 

#:ic, jfi^ii^LT. SMbS/y n n - h 1 0 3 

Ty K-^jKU S/U n>i£l 0 S&tfdtifcifcyHtfS/y n^ttHfcfflll 0 6 
iZ <fc y^StlS^W -^M/>f 104 2> a 103, 1 
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04CDgg2&, -etl-eftO. 3 5/ttm, 2 n m||I|g? £LT18<<, SililOO 
^CfeWSJ/tD-h Uy^l 0 3|WI±{Ci:oT^tn<2.fI^^nly^^Ml 0 
2^4S„ S 0 0|*|CDi2t/?#Jil 0 2 h 

#§i£ffiLjsi o 7$r^-r& 0 

[0 0 5 3] 

01 (b) lzm-tJimX\ fh7iK^7> (TEOS) ii^iliS: 
MVNfe-fb^ffi^^ (CVD) 5:MjSS6 8 0rT'^oT, 

£#\1$3 Onm©$l©i|«ll 0 8 J?£#,1$5 OnmCdf 

U */U 3>M 10 9 7y|&^s©tf iy hx*/^>^c«fc 

»J*1 CDitg^fbSIl 0 8 £|&£U 3 1^*^315 1 1 0 £^1-£ 0 
[0 0 5 4] 

#ClC, 01 (c) (C^fXgt% ^X/^UHV-CVD (Ultrahigh Vacuum 
Chemical Vapor Deposition) j££MVM:> S ilil 0 0 CD 3 1/ * # BBngP 1 
1 0 £»fflLTV^5£®j&*e>3j?y 2/iJ =r>Jf 1 0 9 ICSoT, JfE£^6 0 nmCD 
S il-x Gex «&xifir3rS/*;i/J5fc*31t<&. f bt, Sil-xGex Jf 

Sil-x Gex fl<Z>_fck:JS3jft 1 0 nmCDS i Jf$rxt°^ 
^^it^o 3 CDS i 1-x GexltS iJSfCJ: »J, S i/S il-x Gex fl 1 
1#0/&3*1& O 3IT% Sil-x GexJili, 7Kn> (B) #^A£*lTPM 
JCJ&oTfey, Jl?n><Z>»a!tt2 X 1 0 18 atoms • cm" 3 tfeS. 3CD££, S 
iMlC«;fM%£#AL&^T*fc< 0 
[0 0 5 5] 

Sil-x Gex JfCD±{Cfc^T, n l/^^^Pgpi 1 0 iCfcMMgH© S if^ 
jKU t/V nyMl 0 9 cD±#&ctt#MJ|cD S i Mtf^jSatis. 

[0 0 5 6] 

02 (d) iC^-fXSTf, tfx/\_tlc, Xyf^hy/^ftSKJSSO 
nm©»2©iftflt»ftKl 1 2, P + tf?y j/ y n>jf 2 0 0 &)E#CJg/*L 
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US/U 3>I2 0 0 £ K^>fx^^>^JCi:yA^-->^"ts o fit, 

->x >r $ti^P + ^u S/y nymz o o fcvx^fcbT^xy hx>yf >y 
fc£ y^2©iifltgftftj8j;i i 2 £A°#->->^LT^-;*g^MIMn£[si l 4 

[0 0 5 7] 

~ PSH$1 1 4®^{CMV>fel/^^ hVX^Re2$:MVNT, sjfo > ( 

B) &£©PM<WM^£>-f tf^SAfc^V^ *®#i£©aia!*«3 X 1 0 17 atom 
s • cm" 3 ^(Z)^iJ-^(^if:Ml 13mt§„ 
[0 0 5 8] 

#ClC, 0 2 (e) iZm-tJimV, CVDlCcfcU, >7X/\ JtfC 1 X 1 0 20 atoms 
• c m~ 3 &±(DmmmiZ F-72ntzmZffil 5 0 nm©P + aKU i/'Ja>I 1 

1 5 &*natu j^vnt, ioo n m<Dm 3 (Dmmmtm 117 feigns 

o XdT*, #CfC, K9>f xy^^dficj: y, H 3 CDilSt^bJ^ 1 17, P + # 
y J/'J3>I 1 1 5&t>*P + jtf y i/'Jn>l2 0 0 £/\°#-x>^LT, ^3© 
Jt^^bUl 1 7, P + jK'J 2/y n>jf5 1 5&tfP + tKU 2/y n>!2 0 0(D 

tp&mzm2<Dmmmitmi 1 2tc^-ts^-^^psi 1 8&^-rs 0 
^-^ggpaji 1 8tti2oitifbii 1 2©tt»*»j:y*/jNS<, 

Pgpi 1 8*^-xg§^fflgBPiJi 1 4lc#$£fcttfc^ 0 3©XSJcj:y, P 
+ tfVi/VnyMl 1 5tSi/Sil-x Gexjfl 1 1 (Dtp&B &Rfe < 
tC«fcoT«^3tiS^aiS/<-^ 1 1 6^^3tiSo 
[0 0 5 9] 

02 (f) (C^1"X^T% CVDtC«fcy, -)x;\©^B±|cf 3 0 n m® 
SS§4 O^i^ftMl 2 0 £jp:$if$l 5 0 nmtfDiKy S/'J So * 

LT, M^K^-fx>y^>^{cJ: y, sK'J S/'J avKftiyf LT, P 

+ sKy s/y 1 5, p + jjfy j/y 3>M2 o o, &tr»3©iftj»K'ffciii 

1 7 ©^®±{cii4 v>mm.mtwk 120 %^-esKy 

*-M2lMt5. #CtC, 7>y^{Cj:S^Xy Kxy^>^&frv\ 3£ 
2<Z>*£^ffcjg|l 1 2&r>'fj|4<Z)*g«^f{:S£l 2 0<Z>^8|ffll,TV^SS#&Rfc 
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£t"£ 0 ^-XffiU^l 1 8lCfcV*Ttt, Si/Sil-x Gexfl 

frbBzommwtitmi i 2 atHiM ©^m^k i 2otf«*iflii:t)ivf> 

[0 0 6 0] 

03 (g) KjaS-tXST?, JSS *&2 5 0 n m©N+ jKU 

S/VnyM 12 9 K^>f xy^^fcfcoTN* jKU S/U a>Jf 

l 2 9 3 <z>*£KflMbflt 1 1 7 Sr^*-->y , rsii:icj:*;, xi* >y#5l 

[0 0 6 1 ] 

#c»c, 03 (h) {c^i-xST-, K9>r ^yf-yytz* »J, P + jKU2/U3> 
1115, HI 2 (Z)*g;»$tffcM 112, Si/Sil-xGexllll U V 

V =3>jf 10 9 §;^-->^bt, Ms<-X 1 1 SflDJgft&ifeJfe'*-*. 
[0 0 6 2] 

03 (i) tCgfIIt% ^XA±tf$^»l 2 0 nm^fiiftl 
Sr^Lfelft, h*7^fx-yf>^^oT, N + sKU U a >Jf 1 2 9 £; P + 
tfV Z/VnyM l l scoflffiEtciM K#*-/i/ 1 2 3 S^fs. 
[0 0 6 3] 

ftJRl 0 .8<01lffil,TV*<5»#&Hfc*L , t, N + jK U 5/ U n >® 1 2 9 , P + jK 
[0 0 6 4] 

s&ic, 04 (j) izBtm&znzrctb^ &>T<D#imzfTtez>a *-r, * 

# tj >^a 0 t, ^XA©^®_blC^:$^4 0 nmOT il&^llfe 
^, 6 7 5 TC, 30sec<Z)RTA (S^^7--jV) &*t& 5 £ £ K <J: *J . N 
+ tfV*/VnyMi 29, P + jKU S/U a>Jgi l 5WN + 3U**3l£fflL 
if 1 0 7<B»fflLTV%.5^B£K:T i S/Ui7M KM 12 4 &^ts, 

«ra&3frfbS*«feifc©7---/l/«:fTfc3. 
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[0 0 6 5] 

fcic, V2in(D£ffi±izmmmmmi 2 5 jfimMii 2 5 

LTN + aKU J/U3>M1 2 9, P + 5jf'Ji/'j3>Il 1 5&tfN + 
tffilI107 £<Z)±tf)#T i Fif 12 4 tCH3fr*««?LS:^'r6 

□ -£LT, #giffiftrtfcWI*&ifi&&^W:/9*' 1 2 6 fcjgjabfc*, tfx^ 

7^12 6&cg^£*u JVmUftMfcK 1 2 5©±&c@tf3-£MiBife|l 2 7 

[0 0 6 6] 

P + iSil-xGexIlll &&£^-^;&t>*N + SSi*»& 
4 S X > »y ^ ^.fe H B T 415 „ HBT0Si/Sil-xGe 

x Ml 1 ltf>e>t3S iJifCtt, N + jKU 2/U nymi 2 9^e>WJgS©NM^M 

[0 0 6 7] 

MMMMBmiZ&tf 2> Sil-x G ex MtCf^^T, S i 1-x-y Gex Cy I ( 
O^x + y^l) X&S i 1-y Cy I (O^y^l) &£©S i %-&tiS i tit 
^&5*m0jg&MV>5 3£#T?g«5 o Sil-x Gex Jf, S i 1-x-y G 

ex Cy jf, S i 1-y Cy M&£©e> 2 oJ^±£««Lfc|g|£M^T ; fo 

o 

[0 0 6 8] 
[0 0 6 9] 



1 7 
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[0 0 7 0] 

&±<d * e> iz*&m iz d: n «, h b t * i, r aig* s ¥3*fl#£«©fftH 
[si] 

[02] 

#?§BJ?(Z>fS l'©^it«tt(04 i *#i6«©aB3SXSS:w'tWiBH 
[03] 

[04] 

[05] 

[06] 

[07] 

[08] 

100 (ooi) si mw. 

101 vhutrv- K?x;i/ 

102 n u# 

103 j/^n-h 
10 4 7 s - zf h 

105 r> K-^jKU S/U n>K 

106 2/U3>H-fb« 



1 8 
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10 7 N + 3 l/**9[£fflU« 

108 mi nmmmim 

1 1 o n\sv&mum 

111 Si/Sil-xGex| 

112 m2<Di&mmim 

1 1 3 m&v-? ®±M 

114 *-xm&mr$n® 

115 P + /K'h>'Jn>I 
1 1 6 fl^-* 

1 1 7 m3<Dmmmmm 

i i 8 ^-xn&ngp 

1 1 9 wsp^-x 

120 mAvmmmim 

121 

123 V4Fy*-Jl 

12 4 T i >>Ui^-f KM 
1 2 5 jf R^liM 

12 6 W^7^ 

1 2 7 ±mmm 

12 9 N + jffU J/ U 3>Jf 

Rai ^m^c • ftmm&m 

200 p + 3j<ue/u=r>ji 

500 (ooi) si mm 

501 bhn^i/- K?x;i/ 

5 0 2 3 #Jf 

503 S/YD-hl/>f 

5 0 4 T-V-^hl/^^ 

5 0 5 r> K-^/KU S/U nym 

5 0 6 $/Un>^>fbM 

1 9 
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5 0 


7 


N + n b? #3(£ffil,JS 


5 0 


8 


m l <Z>*£BtH*fb0l 


5 1 


0 




5 1 


1 


S i/S il-x Gexjf 


5 1 


2 




5 1 


3 


8te y - # p^iljs 


5 1 


4 




5 1 


5 


p + jK»; >>y n>js 


5 1 


6 




5 1 


7 




5 1 


8 




5 1 


9 




5 2 


0 


g4 0)*£R&ffcIS 


5 2 


1 




5 2 


3 




5 2 


4 


t i >>y-y->f kjs 


5 2 


5 




5 2 


6 




5 2 


7 




5 2 


9 
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[02] 




2 
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[03] 
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510 




50 
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7 
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8 
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mm) 

>I2 0 0<D±iZWtf=. 1/2?* V VX^ Re2£M<^T, P + jKU 2/ U 3>Jf2 0 
P + #U 2/U =2>jf2 0 0 &*7**lCbT tfxy hxy^^lCJ: 2CDti 

IftRi l 2 £A#->x>*XT^-*gH§rMMn3P5 l 4 &^ts„ 
[SttBf] EI 1 
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199 0^ 8H28H 
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